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zCep85 是哺乳动物中心体结合蛋白 Cep85 在斑马鱼中的同源蛋白，其靠近
C 端的部分具有一个 coil-coiled 功能域，这是大部分中心体结合蛋白共有的结构。
目前对 zCep85 的研究尚浅，本实验室早期报道显示，哺乳动物细胞中 hCep85
特异性地拮抗 hNek2，使得细胞停滞于 G2/M 期。但是，我们对其在脊椎动物胚
胎发育中的功能依然所知甚少。为了深入探究 zCep85 在发育中的作用，本课题
以斑马鱼（Danio rerio）为动物模型从基因结构、表达谱、功能分析等方面研究







CRISPR-Cas9 基因敲除平台，利用基因敲除技术研究 zCep85 在胚胎发育中的作
用。进一步实验证明过表达和敲除 zCep85 F0 代胚胎均能造成斑马鱼体轴、肌节
发育的异常，原肠运动标志基因 noggin、chordin、gsc 、hgg1、dlx3、ntl 的表达
水平和表达区域均也发生显著变化，说明 zCep85 能够影响斑马鱼的原肠运动，
并且通过对细胞汇聚延伸运动的干扰进而影响斑马鱼的发育。同样的研究策略也
运用于 zNek2 的研究中，过表达和敲低的 zNek2 胚胎也能造成斑马鱼体轴、肌






















zCep85 is homologous of mammal centrosome binding protein Cep85 in 
zebrafish, which has a coil - coiled functional domain near the C-terminal of 
protein.At present,the research on zCep85 is not much. hCep85 can specifically 
antagonise hNek2 ,which acts as the role in making the cell cycle arrested of G2 / M 
phase. In this project, zebrafish (Danio rerio) can be looked as an animal model of 
gene structure, expression profiling, functional analysis and other aspects of the study 
about zCep85.In addition, the role of zNek2 in embryonic development of vertebrate 
is also studied. 
Firstly, Whole embryo in situ hybridization is used to analyze the zCep85 
expression profile in early zebrafish embryos.The cleavage stage has high expression 
of zCep85 and the region of the body axis expressed specifically in gastrula stage, 
Then the gene expressed in embryonic trunk widely, But the sarcomere also expressed 
specifically.This indicates that zCep85 play a role in embryonic development, 
Especially in the gastrulation movement and the formation of the body axis. In order 
to study the role of zCep85 more deeply ,We firstly set up the CRISPR-Cas9 Knock 
out platform to research the zCep85 in the embryonic development. Further 
experiments show that over-expression and knock-out zCep85 F0 generation embryos 
can make zebrafish body axis and sarcomere development abnormalities. In addition, 
the expression area and expression level of marker gene noggin, chordin, gsc, hgg1, 
dlx3 and ntl are changed significantly, which explained that zCep85 can affect the 
gastrulation movement, especially in CE movement, affecting the formation and 
development of zebrafish body trunk. We also found that if we over-expressed and 
knocked down the gene of zNek2 in zebrafish embryos, the expression area and 
expression level of marker gene noggin, chordin, gsc, hgg1, dlx3 and ntl are changed 
significantly. 
 In conclusion, The study confirmed that zCep85 play the important role of cell 
movement and embryo development of zebrafish body axis and sarcomere. It reveals 














zNek2 also reveals its role in embryonic development,which laid a solid foundation to 
explore their relationship on early embryonic development of zebrafish in future. 

























































     斑马鱼（Zebrafish，Danio rerio）是生存 于热带地区及部分亚热带地区的小













斑马鱼早期胚胎发育 分期的划分主要强调发生在 受精之后的前 3 天发育变
化情况，包括：合子 期（zygote period）、卵裂 期（cleavage period）、囊胚期（blastula 
period）、原肠  胚期（gastrula period）、体节期（segmentation period）、咽囊期










































渐渐形成 前后轴（anterior-posterior axis，AP axis ）和背腹轴（dorsal-ventral axis，
DV axis），分化出内胚层、中胚层和外胚层。其中内胚层发育成消化道、呼吸道
上皮和肝脏及胰腺等；中胚层 可以发育为脊索、肌节、骨骼、排泄系统、生殖
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